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JP-A No. 4-7458 

SPECIFICATION 

1. Title of the Invention 

Architectural finishing material and method of producing the 
same 

2 . Claims 

(1) An architectural finishing material having a thickness 
of 2 mm to 10 mm, comprising a finishing material body obtained 
by molding water-hardening cement and water in the form of plate 
and a trigger metal material to be bound to an installing 
architecture, the trigger metal material being buried into the 
rear side to project from the rear surface of the finishing 
material body so as to freely swing. 

(2) A method of producing an architectural finishing 
material, comprising kneading water-hardening cement, an 
aggregate made of an organic polymer material, and water to form 
a finishing material body, burying a trigger metal material to 
be bound to an installing architecture, before hardening, into 
the rear side of this finishing material body to project from 
the rear surface so as to freely swing, then, pressing this 
finishing material body to harden it. 

3. o Detailed Description of the Invention 
[Field of the Invention] 

The present invention relates to an architectural finishing 
material used to ornament or protection of a wall surface and 
the like of an architecture and a method of producing the same, 




and particularly, an architectural finishing material carrying 
a buried trigger metal material suitable for a unification 
working method with concrete, mortar, steel frame, wool and other 
building and construction materials, and a method of producing 
the same. 
[Prior Art] 

A finishing material for buildings is usually installed on 
the building body using an adhesive such as mortar and the like 
or hardware or the like. Particularly, an outer wall finishing 
material is required to be fixed strongly to a building by a 
hardware such as a trigger metal material and the like to prevent 
flaking ascribable to deformation of the building by earthquake 
and the like. Therefore, marble and natural stones such as 
granite and the like widely used as an outer wall finishing 
material of a building and the like are installed to a building 
body by a stone pulling metal material buried into a hole bored 
on its side surface, and a large tile is installed by a dry working 
method using a hardware such as a clip method and the like. An 
asbestos board and slate are installed using a fastening hardware 
such as a flat nail, wood nail and hook bolt and the like. 
[Problems to be solved by the Invention] 

However, the installing method by a stone pulling hardware 
adopted in installing natural stone and the like needs 
complicated execution since a boring operation on natural stone 
is necessary. In the clip working method used for installation 
of a large tile, a method of pressing from the front surface 
of a tile by a hardware is adopted, therefore, the hardware is 
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exposed on the surface of the tile to deteriorate design, 
additionally, only the edge of the tile can be fixed by this 
kind of dry working method, consequently, an effect of sufficient 
installation by a hardware cannot be manifested. Even in the 
case of installing an asbestos board and the like using a 
fastening metal material, a part of the fastening metal material 
is exposed on the surface of the finishing material, design 
thereof is lost like in the above-mentioned clip working method . 
[Means for solving the problem] 

The architectural finishing material of the present 
invention comprises a finishing material body obtained by 
molding water-hardening cement and water in the form of plate 
and a trigger metal material to be bound to an installing 
architecture, the trigger metal material being buried into the 
rear side to project from the rear surface of the finishing 
material body so as to freely swing. The method of producing 
an architectural finishing material of the present invention, 
comprises kneading water-hardening cement, an aggregate made 
of an organic polymer material, and water to form a finishing 
material body, burying a trigger metal material to be bound to 
an installing architecture, before hardening, into the rear side 
of this finishing material body to project from the rear surface 
so as to freely swing, then, pressing this finishing material 
body to harden it. The thickness of the architectural finishing 
material of the present invention is selected depending on its 
size, and when it is less than 2 mm, a trigger metal material 
is easily pulled undesirably, and when over 10 mm, its weight 



68 



increases to render handling in execution and transportation 

inconvenient . 

[Action] 

The architectural finishing material according to th'e 
present invention has a trigger metal material exposed only on 
the rear side of a finishing material body, and fixed by binding 
this trigger metal material to an installing architecture. 
According to the method of producing an architectural finishing 
material of the present invention, a trigger metal material is 
buried without performing boring process and the like. 
[Example] 

One example of the present invention will be illustrated in 
detail below referring to Figs. 1 and 2. 

Fig. 1 is a perspective view showing an architectural 
finishing material according to the present invention, and Fig. 
2 is an enlarged perspective view showing a trigger metal 
material used in the architectural finishing material of the 
present invention. In these figures, 1 is a flat plate as the 
body of an architectural finishing material of the present 
invention, and 2 is a trigger metal material to be used to install 
this flat plate 1 to an installing architecture (not shown) . 
In the above-mentioned flat plate 1, alumina cement is adopted 
as the water-hardening cement and a water-soluble organic 
polymer material is adopted as the organic polymer material in 
this example. As this water-soluble organic polymer material, 
partially saponified polyvinyl acetate is used, and that to which 
glycerin has been added is used. This flat plate 1 is formed 
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by kneading 100 parts by weight of alumina cement, 4 parts by 
weight of partially saponified polyvinyl acetate, 0.4 parts by 
weight of glycerin and 14 parts by weight of water in a roll 
mill to form a sheet, then, pressing the sheet to harden it. 
In forming a sheet, calender rolls are used. For hardening an 
unhardened molded body in the form of sheet, the unhardened 
molded body is pressed at 80°C-30 kgf/cm 2 for 10 minutes, then, 
heat-cured at 80°C for 10 hours. The flat plate 1 was formed 
so that the main surface was square, and its thickness was set 
so that it was 4 mm after hardening. 

The above-mentioned trigger metal material 2 is constituted 
of a burying plate 2a buried into the above-mentioned flat plate 

1 and a D ring 2b installed to this burying plate 2a so as to 
freely swing, and several trigger metal materials 2 are buried 
in the flat plate 1 so that the burying plate 2a is buried in 
the flat plate 1 and D ring 2b projects from the rear surface 
of the flat plate 1 . The trigger metal materials 2 are placed 
at four corners on the rear surface of the flat plate 1 and at 
approximately the center part thereof, five in total. The 
burying plate 2a and D ring 2b of this trigger metal material 

2 are formed, respectively, of stainless material. 

The architectural finishing material of the present 
invention is formed by burying the trigger metal materials 2 
in the flat plate 1. The method of producing the same will be 
illustrated below. 

First, alumina cement, partially saponified polyvinyl 
acetate, glycerin and water were kneaded in the above-mentioned 
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amounts in a roll mill, and passed through calender rolls to 
produce an unhardened molded body in the form of sheet. Two of 
this unhardened molded body for the front surface and the rear 
surface were produced, and first, five of the trigger metal 
material 2 were mounted on the unhardened molded body on the 
front surface. In this operation, the burying plate 2a is 
allowed to face and contact the surface of the front side 
unhardened molded body. An incision for insertion of the D ring 
is formed at a portion corresponding to the above-mentioned each 
trigger metal material 2 of the rear side unhardened molded body, 
and the rear side unhardened molded body is piled on the front 
side unhardened molded body so that D ring faces this incision. 
Under this condition, the D ring 2b of the trigger metal material 
2 projects on the rear side of the rear side unhardened molded 
body. Then, both the front and rear unhardened molded bodies 
are pressed at 80°C-30 kgf/cm 2 for 10 minutes under condition 
of swinging of the D ring 2b along the rear side unhardened molded 
body. Then, heat-curing at 80°C for 10 hours completes an 
architectural finishing material. In completed condition, D 
ring 2b of the trigger metal material 2 freely swings against 
the flat plate 1 . 

Thus produced architectural finishing material, when the 
thickness of the flat plate 1 is 4 mm, has a bending strength 
of 700 kgf/cm 2 , and load necessary for pulling the trigger metal 
material 2 from the flat plate 1 was 50 kgf/cm 2 . For fixing this 
architectural finishing material to building and construction 
materials such as concrete, mortar, steel frame, wood and the 
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like, the D ring 2b of the trigger metal material 2 is bound 
via a metal material such as an annealing wire (not shown) and 
the like. 

Therefore, the trigger metal material 2 is exposed only on 
the rear side of the body of the finishing material and the 
architectural finishing material of the present invention is 
fixed by binding this trigger metal material 2 to an installing 
architecture, resultantly, under installed condition, the 
trigger metal material 2 and a metal material for binding such 
as an annealing wire and the like are not exposed on the surface . 
According to the method of producing an architectural finishing 
material of the present invention, a trigger metal material is 
buried without performing boring processing and the like , namely, 
an architectural finishing material can be produced by a simple 
operation. 

In this example, the flat plate 1 is produced from alumina 
cement, partially saponified polyvinyl acetate, glucerin and 
water and the like, however, the present invention is not limited 
to this, and the materials of the flat plate 1 and amounts of 
the materials can be appropriately changed as shown below. 

As the water-hardening cement used in the architectural 
finishing material of the present invention , there can be usually 
used, portland cements such as early-strength moderate-heat, 
sulfate resistance, belit and white cements and the like, mixed 
cements such as fly ash and blast furnace cements and the like 
or special cements such as alumina cement used in this example 
and ultra fast hardening cement and the like as commercially 
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available products as they are or with controlling particle size 
thereof before used. Particularly, when alumina cement is used, 
an architectural finishing material having high strength and 
excellent in chemical resistance can be obtained. Depending on 
the property of cement, additives such as a retarding agent, 
quick hardening agent, water reducing agent and the like, or 
mixed materials such as fly ash, limestone powder, silica rock 
powder, blast furnace slag powder, gypsym and aggregate and the 
like can be used singly or in combination of two or more . Further , 
for the purpose of improving the breakage strength of the 
architectural finishing material of the present invention, 
fibers such as glass fiber, carbon fiber and the like can be 
added, and for the purpose of imparting design, a pigment can 
also be added. 

When an organic polymer material is added, the moldability 
and bending strength of the architectural finishing material 
can be improved. The amount of this organic polymer material 
is preferably in the range from 2 to 15 parts by weight based 
on 100 parts by weight of water-hardening cement, and when less 
than 2 parts by weight, molding becomes difficult and an expected 
effect of improving bending strength is not obtained. On the 
other hand, when over 15 parts by weight, increase in the quantity 
of water in kneading is required, resultantly, bending strength 
cannot be increased. 

As this kind of organic polymer material, water-dispersible 
materials can also be used in addition to the water soluble 
materials used in the present example. Any kind of polymer 
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materials can be used providing a plasticizing property is 
imparted to water-hardening cement to make processing thereof 
easy. As the water-soluble organic polymer material, there can 
beusedpolysodiumacrylate, polyethylene oxide , polyacrylamide , 
water-soluble urethane resin, water-soluble acrylic resin and 
water-soluble melamine resin and the like, in addition of the 
partially saponified polyvinyl acetate used in the present 
example. As the water-dispersible organic polymer material, 
rubber latex, acrylic emulsion, vinyl chloride-based emulsion 
and the like can be used, and particularly preferable is 
partially saponified polyvinyl acetate. In the case of use of 
the organic polymer material, kneadability and moldability are 
improved further and an architectural finishing material having 
higher performance can be obtained by adding polyols of higher 
boiling point such as glycerin, alkylene glycol, polyalkylene 
glycol and the like, preferably, glycerin. 

The quantity of water mixed in kneading is not limited to 
the quantity shown in the present example, and when the quantity 
of water is in the range from 5 to 25 parts by weight based on 
100 parts by weight of water-hardening cement, an architectural 
finishing material equivalent to that obtained in the present 
example is obtained. 

Namely, that having the same abilities as those of the 
architectural finishing material of the present example can be 
produced when a water-dispersible organic polymer material is 
kneaded in the range of from 2 to 15 parts by weight and water 
is kneaded in the range of from 5 to 25 parts by weight based 
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on 100 parts by weight of water-hardening cement. 

Further, the thickness of the flat plate 1 is not limited 
to the size shown in the present example , and can be appropriately 
altered depending on the area of the main surface. When this 
thickness is less than 2 mm, a trigger metal material tends to 
be pulled easily, undesirably, and when over 10 mm, the weight 
of the flat plate 1 itself increases, and handling in execution 
and transportation becomes inconvenient. - 

The form of the flat plate 1 can also be changed freely, and 
in the case of form having a rear foot as found in tiles, strong 
adhesion to concrete and mortar is possible. Further, emboss 
patterns or ornamental processing can also be performed on the 
surface of an architectural finishing material to enhance its 
design. The flat plate 1 can also be a plate having a curved 
surface. An architectural finishing material made of natural 
stone such as marble and granite needs a job to formation of 
a curved surface since it is produced by cutting, to show high 
cost. In contrast, according to the present invention, a curved 
surface can be easily formed by molding, therefore, an 
architectural finishing material having a curved surface can 
be obtained at extremely low cost. 

Furthermore, the form and material and the like of the 
trigger metal material 2 are also not limited to those shown 
in the present example, and the burying plate 2a can be shaped 
into any form providing it is a form causing difficult pulling 
from the flat plate 1, and the D ring ,2b can also be shaped into 
a form to which a metal material for binding such as an annealing 
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wire and the like can be surely bound, for example, a loop form 
of approximate triangle. When the D ring 2b is provided so that 
it can freely swing against the burying plate 2a as shown in 
the present example, D ring 2b can swing along the flat plate 

1, therefore, this constitution is advantageous when this 
architectural finishing material is produced by press molding 
or the architectural finishing materials are piled up in 
transportation. As the material of the trigger metal material 

2, use of corrosion resistant metals such as brass, stainless 
and the like is preferable in view of semi-eternal use of an 
architectural finishing material though most of the trigger 
metal material 2 is buried in the architectural finishing 
material and protected from corrosive environments outside. 

As the method of burying the trigger metal material 2, there 
can also be adopted a method in which a hole is bored on an 
unhardened molded body through which the burying plate 2a of 
the trigger metal material 2 can be inserted and the burying 
plate 2a is inserted in this hole and a part of the unhardened 
molded body is buried on this, in addition to a method in which 
two unhardened molded bodies in the form of sheet of the same 
size are prepared, and the burying plate 2a is buried while being 
sandwiched between both the unhardened molded bodies, as shown 
in the present example. In addition to this method, there can 
also be adopted a method in which a desired number of the trigger 
metal materials 2 are placed on an unhardened molded body in 
the form of sheet, and another unhardened molded body in the 
form of sheet divided into an approximate size hiding this 



trigger metal material 2 and having an incision for penetration 
of the D ring 2b is piled up on each trigger metal material 2 
so that the D ring 2b faces the inside of the incision, and 
pressing is conducted under a condition of placing the D ring 
2b along the main surface of the unhardened molded body in the 
form of sheet. By this constitution, the burying plate 2a is 
sandwiched and maintained under pressure by a press like in the 
burying method of the present example. 

The press is used to render the unhardened molded body 
compact to enhance strength after hardening, further, to allow 
the burying plate 2a of the trigger metal material 2 to 
closely-adhere to the unhardened molded body to allow the trigger 
metal material 2 not to be pulled easily after hardening, and 
the press conditions are not limited to the press conditions 
shown in the present example, and the same effect as in the 
present example is obtained when the pressure is from 10 to 50 
kgf/cm 2 and the temperature is from normal temperature to 100°C. 
As the curing method, normal temperature curing, vapor curing, 
autoclave curing and the like can be applied, in addition to 
heat-curing shown in the present example. 
[Effect of the Invention] 

As described above, in the architectural finishing material 
of the present invention, a trigger metal material to be bound 
to an installing architecture is buried in the rear side of a 
finishing material body molded from water-hardening cement and 
water in the form of plate to project from the rear surface so 
as to freely swing, consequently, a trigger metal material is 



exposed only on the rear side of the finishing material body, 
and the body is fixed by binding this trigger metal material 
to an installing architecture. Namely, the architectural 
finishing material of the present invention , because of a trigger 
metal material buried from the time of production, can 
significantly reduce working time. Since the trigger metal 
material is exposed only on the rear side of the finishing 
material body, losing of design of the finishing material body 
can be prevented. Further, the architectural finishing 
material of the present invention can suppress flaking of its 
center part as much as possible in cracking by earthquake and 
the like, since installing by a trigger metal material is not 
limited to the end as in natural stone or tiles. 

According to the method of producing an architectural 
finishing material of the present invention, a trigger metal 
material is buried without performing boring processing and the 
like. Therefore, an architectural finishing material can be 
produced by simple working , and production cost can be suppressed 
low. 

4. Brief Explanation of Drawings 

Fig. 1 is a perspective view showing an architectural 
finishing material according to the present invention, and Fig. 
2 is an enlarged perspective view showing a trigger metal 
material used in the architectural finishing material of the 
present invention . 
1: flat plate 
2 : trigger metal material 
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2a: burying plate 
2b: D ring 

Applicant: Ube Industries, Ltd. 

Taisei Corporation. 
Representative: Masaki YAMAKAWA 
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